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Please check that this examination paper consists of TWENTY ONE (21) pages of printed 
material including appendices before you begin the examination. 
[Sila pastikan bahawa kertas peperiksaan ini mengandungi DUA PULUH SATU (21) muka 
surat yang bercetak termasuk lampiran sebelum anda memulakan peperiksaan ini.] 
 
Instructions : This paper contains SIX (6) questions. Answer FIVE (5) questions only.  All 
questions carry the same marks. 
 
[Arahan : Kertas ini mengandungi ENAM (6) soalan. Jawab LIMA (5) soalan sahaja. 
Semua soalan membawa jumlah markah yang sama. 
 
You may answer the question either in Bahasa Malaysia or English. 
[Anda dibenarkan menjawab soalan sama ada dalam Bahasa Malaysia atau Bahasa 
Inggeris]. 
 
All questions MUST BE answered on a new page. 
[Semua soalan MESTILAH dijawab pada muka surat baru]. 
 
In the event of any discrepancies, the English version shall be used. 
[Sekiranya terdapat percanggahan pada soalan peperiksaan, versi Bahasa Inggeris 













1. (a) Briefly describe factors that influence the strength of timbers. 
   
[5 marks] 
 
(b) A solid timber column is designed to resist an axial load and moment. The 
strength group of column is SG4 in the dried condition. Both ends of the 
column is restrained in position but not in direction. Assuming the size of 
column is 100mm square with the actual height of 3.75m. 
 
i. Calculate the maximum axial long-term load that the column can 
support. 
 [5 marks] 
 
ii. Check the adequacy of the column to resist a long-term axial load of 





2. (a) Distinquish between stress grading, strength group and permissible stress. 
   
[5 marks] 
 
(b) A domestic dwelling of timber floor is shown in Figure 1. Using the following 
data design the timber floor joist. 
 
  Data : - 
- The joists are spaced at 400 mm centres. 
- The floor has an effective span of 4.0m. 
- The flooring is tongue and groove boarding with selft-weight of 0.1kN/m2. 
- The ceiling is plasterboard with self-weight of 0.2 kN/m2. 














Figure 1  
 
 
3. a)  Discuss about the local buckling and section classification.    
 [6 marks] 
 
 
b)  An unrestrained beam of 8 m span is subjected to three point loads which are 
not contributing to lateral restraint as shown in Figure 2. Check whether a 533 
x 210 x 122 UB is adequate to withstand the lateral torsional buckling if the 
maximum moment subjected to the beam is 584.90 kNm. The shear capacity, 















4. A member of 356 x 368 x 153 UC classified as S275 is part of a braced multi-storey 
frame which has been shown to be non-sway. The storey height between beam centre 
is 6.0 m. The column is attached to the beams using flexible end plate connections 
and the beams support concrete floor slabs, thus providing partial restraint against 
bending in both principal planes and full restraint against rotation in plan. The axial 
load carry out by column is 1500 kN. The top column subjected to bending moment 
of 300 kNm about the major axis and 60 kNm about the minor axis. The bottom 
column subjected to bending moment of 200 kNm and 80 kNm, respectively (as 
shown in the bending moment diagrams in Figure 3). Check the adequacy of the 
column section for this storey.  Refer to Appendix B. 
 
 

















5. a)  The beam shown in Figure 4 is fastened to a much larger column using bolted 
connection. Two thick angles join the beam web to column flange. This 
question is about the adequacy of bolts therefore neglect all stresses in the 
angles and beam assuming they do not govern. The beam is 533 x 210 x 92 
UB (Universal Beam) in grade S275 (with properties shown in Table 1. All 
bolts are 12 mm in diameter. Assume a hinged end condition (bolts not pre-
tensioned) and therefore the connection is bearing type. Bolt grade is 4.6 with 
properties shown in Table 3. At the end of the beam, moment is 0 kNm and 
shear force is 300 kN, already factored. Determine the adequacy of bolts 
shown in Figure 4 and finally provide a summary of required design.  
 


















b)  The beam shown in Figure 5 is fastened to a much larger beam using fillet 
weld connection. Two thick angles join the beam web to the web of the larger 
beam. This question is about the adequacy of weld therefore neglect all 
stresses in the angles and beams assuming they do not govern. The smaller 
beam is 533 x 210 x 92 UB (Universal Beam) in grade S275 (with properties 
shown in Table 1). The weld is of Shield Metal Arc type and the electrode 
used is of E70XX type with maximum tensile strength of 450 kPa. Assume 
fixed end condition and fillet weld is used to join the webs with angles.  Weld 
size is 2.0 cm, as shown in figure. At the end of the beam, moment is 600 
kNm and shear force is 300 kN, both already factored. Determine the 






















6. The frame of Figure 6 is a section from a standard truss system. You need to design 
members 1, 2, and 3, and bolted connection at A in order to support the given loads 
which consist of a 10 kN concentrated dead load and a 2 kN/m uniform live load. It 
has been decided that members 1, 2, and 3 to have the same equal angle section (in 
grade S275, from Table 4) and all connection bolts to have the same diameter (not 
pre-tensioned, Grade 4.6, from table 3). This question deals with adequacies of the top 
three members and connection bolts at A only therefore neglect all stresses in bottom 
members and connection steel plates assuming they do not govern.  
 
(Note: λmaximum = 180; for pinned ends, Le = L; use most conservative curve in chart of 
Figure 7) 
 
a)  Determine the required equal angle sections, citing all requirements. 
[10 marks] 
 
b) Determine the size and number of bolts required by each member in the 






































1. (a) Terangkan dengan ringkas faktor-faktor yang mempengaruhi kekuatan kayu. 
[5 markah] 
 
(b) Satu anggota tiang kayu direkabentuk untuk merintangi beban pugak dan 
momen. Kumpulan kekuatan bagi tiang ialah SG4 di dalam keadaan kering. 
Kedua-dua hujung tiang di kekang pada kedudukannya tetapi tidak dalam 
arah. Dengan menganggap saiz tiang 100mm segiempat sama dan ketinggian 
sebenar 3.75m. 
 




ii. Semak sama ada keupayaan tiang memadai untuk merintangi beban 





2. (a) Bezakan di antara tegasan gred, kumpulan kekuatan dan tegasan izin. 
[5 markah] 
 
(b) Lantai kayu untuk sebuah rumah ditunjukkan dalam Rajah 1. Dengan 
menggunakan data berikut, rekabentukan gelegar lantai kayu tersebut, 
 
  Data :- 
- Jarak luang gelegar 400mm pusat ke pusat. 
- Jarak rentang lantai 4.0m. 
- Berat sendiri lantai alur dan lidah 0.1 kN/m2. 
- Berat sendiri, kepingan siling 0.2 kN/m2. 

















3. a)  Bincangkan tentang lengkokan tempatan dan pengelasan keratan. 
 
 [6 markah] 
 
 
b)  Satu keratan rasuk 8 m panjang dikenakan tiga beban tumpu yang mana tidak 
menyumbang kepada kekangan sisi seperti yang ditunjukkan dalan 
Gambarajah 2. Periksa samada keratan 533 x 210 x 122 UB adalah 
mencukupi bagi menanggung lengkokan kilasan sisi sekiranya momen 
maksimum yang dikenakan keatas rasuk adalah 584.90 kNm. Anggap 














4. Satu keratan 356 x 368 x 153 UC diklasifikasikan sebagai S275 adalah sebahagian 
daripada kerangka bebilang tingkat yang dirembat yang tidak mengalami huyung. 
Ketinggian tingkat antara pusat ke pusat rasuk adalah 6.0 m. Tiang disambung 
kepada rasuk menggunakan  ‘flexible end plate connections’ dan rasuk menanggung 
lantai papak konkrit, yang mana menyediakan kekangan separa melawan lenturan di 
kedua arah paksi utama serta kekangan penuh melawan putaran pada pandangan 
pelan. Beban paksi pada tiang adalah 1500 kN. Pada bahagian atas tiang momen 
adalah 300 kNm dalam arah paksi utama dan 60 kNm dalam arah paksi minor. Pada 
bahagian bawah tiang momen  adalah 200 kNm and 80 kNm masing-masing (seperti 
yang ditunjukkan dalam gambarajah momen lentur dalam Gambarajah 3). Periksa 
kesuaian keratan tiang untuk bangunan ini.  Rujuk kepada Lampiran B. 
 
 
















5.  a)  Rasuk di Rajah 3 disambung kepada tiang besar menggunakan bolt. Dua 
keping plat sesiku menyambung web rasuk kepada bebibir tiang. Soalan ini 
berkaitan kecukupan bolt, dengan itu anggap komponen lain mencukupi. 
Rasuk 533 x 210 x 92 UB (Universal Beam) bergred S275 (data diberi di 
Jadual 1). Semua bolt bergarispusat 12 mm. Anggap hujung rasuk bebas, iaitu 
sambungan jenis galas. Bolt bergrade 4.6 (dengan datanya diberi di Jadual 
1). Momen hujung rasuk 0 kNm dan daya ricih 300 kN, Faktor Keselamatan 
sudah diambilkira. Tentukan kecukupan bolt-bolt yang ditunjukkan di Rajah 3 
dan akhirnya beri rekabentuk yang sebenarnya diperlukan 




















b)  Rasuk di Rajah 4 dikimpal kepada rasuk besar. Dua keping plat sesiku 
menyambung web rasuk kecil kepada web rasuk besar. Soalan ini berkaitan 
kecukupan kimpal, dengan itu anggap komponen lain mencukupi. Rasuk kecil 
533 x 210 x 92 UB (Universal Beam) bergred S275 (data diberi di Jadual 1). 
Kimpal dari jenis Shield Metal Arc dan elektrodnya dari jenis E70XX dengan 
kekuatan tegangan maksimum 450 kPa. Saiz kimpalan 2.0 cm, seperti 
ditunjukkan di rajah. Anggap hujung rasuk terikat, dan kimpal ‘fillet’ 
digunakan bagi menyambung bebibir dengan plat sesiku. Momen hujung 
rasuk 600 kNm dan daya ricih 300 kN, Faktor Keselamatan sudah 
diambilkira. Tentukan kecukupan kimpalan di Rajah 2 dan akhirnya beri 
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6.  Rajah 6 menunjukkan suatu bahagian daripada kekuda biasa. Anda dikehendaki 
 
(Nota: λmaksimum = 180; Bagi hujung berpin, Le = L; gunakan lengkung paling selamat 
 
a) Tentukan anggota sesiku yang sesuai, dengan memberi alasan rekabentuknya. 





memilih anggota 1, 2, dan 3, dan bolt bagi sambungan di A bagi menanggung 
bebanan diberi iaitu suatu bebanan mati tumpu 10 KN dan suatu beban kenaan 
seragam 2 kN/m. Anggota 1, 2, dan 3, (dari gred S275, Jadual 4) dikehendaki 
mempunyai saiz yang sama begitu juga dengan semua bolt sambungan (tak-tertegas, 
Gred 4.6, Jadual 3), juga dikehendaki mempunyai saiz yang sama. Soalan ini 
mengenai cukup tidaknya saiz tiga anggota atasan dan bolt-bolt di A, oleh itu abaikan 
semua tegasan pada anggota bawahan dan plet penyambung.  
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TABLE 4 / JADUAL 4 
 
